Sera from STU mice bearing sarcomas induced by cells producing the Moloney sarcoma-helper-virus (M-MSV/MLV) complex were cytotoxic for these cells as welt as for M-MSV non-producer and M-MLV producer cells. Analysis by polyacrylamide gel electrophoresis of 125I-labelled surface antigens immunoprecipitated with such sera revealed the virus envelope glycoprotein gp7I on the producer cells and an additional antigen of tool. wt 55 K on the M-MSV-transformed producer and non-producer cells. This antigen was not found on non-transformed M-MLV-producing ceils and was neither related serologically to structural polypeptides of routine C-type viruses nor to components of embryonal STU mouse fibroblasts and foetal bovine serum.
INTRODUCTION
In a previous communication (Weiland et al. 1978) we reported on the non-producer tumour cell line Sac(-). These cells were derived from a secondary tumour which developed in a mouse of the STU inbred strain at the site of a regressed Moloney sarcoma virus (M-MSV)-induced turnout. Sac(-) cells grow progressively, killing their hosts within 3 to 7 weeks. Sarcoma virus genome could be rescued from the Sac(-) cells by infection with Moloney helper virus (M-MLV), resulting in the establishment of a cell line producing focus-and XC-plaque-forming virus [Sac(+) cells]. These Sac(+) producer cells induce turnouts in STU mice which only regress occasionally.
Sac(-) cells failed to induce transplantation immunity and reacted only weakly in cellular cytotoxicity tests. However, they were sensitive to cytotoxic antibodies. These antibodies were found in sera of mice inoculated with cells producing the M-MSV/MLV complex [e.g. Sac(+ )] but not in those from mice bearing Sac(-) cell-induced tumours or inoculated with cells producing M-MLV alone. From these observations it was assumed that M-MSVtransformed STU mouse cells express an antigen on the plasma membrane distinct from surface expressed structural polypeptides of mouse leukaemia virus identified earlier as gp85, gp7I and pI2 (Hunsmann et al. 1976; Schwarz et al. I976; Schneider & Hunsmann, 1978) .
The present study identifies this antigen on M-MSV-transformed producer Sax(+) and non-producer Sac Immunoprecipitation and PAGE. Labelled cells were washed five times in cold PBS, pH 7"2, and then disrupted with lysis buffer (to raM-sodium phosphate, pH 7"2, o"I5 Msodium chloride, I% Triton X-Ioo, o'5% deoxycholate, o.I % sodium dodecylsulphate, Ioo units/ml aprotinin (Sigma, Miinchen) as described by van Zaane et al. (1976) . Insoluble material and nuclei were removed by ultracentrifugation (IOOOOOg for 30 rain at 4 °C). Free 125I was removed by gel chromatography on Sephadex G-25 (Pharmacia, Uppsala, Sweden). Immunoprecipitates which formed after incubation 06 h, 4 °C) with IO/zl of antiserum or normal serum were adsorbed to 5 mg protein-A-Sepharose (Pharmacia) and washed four times by centrifugation 0ooog for IO rain at 4 °C) through I ml oflysis buffer containing Io ~ sucrose. Purified immunoprecipitates were dissolved in sample buffer and separated by SDS-PAGE on 9 to 16 ~ acrylamide slab gels (Schneider & Hunsmann, 1978) . I25I-or 3H-containing protein bands were visualized by autoradiography and fluorography (Bonner & Laskey, I974), respectively.
Absorption experiments. Absorption experiments were carried out to test for a possible inhibition of the immunoprecipitation of Sac(+) cell surface proteins by virus structural polypeptides. Before immunoprecipitation, IO #1 of mouse anti-Sac(+) serum were incubated for 2 h at 4 °C with increasing amounts of gradient-purified virus from Bc and Sac( + ) cells, respectively. Viruses were degraded with lysis buffer as described above for surface labelled cells. Similar absorption experiments were performed with a lysate of Sac(-) cells instead of disrupted virus. Cytotoxicity test. The complement dependent humoral chromium release assay was employed as described earlier (Hunsmann et al. 1976; Schneider & Hunsmann, ~978) .
RESULTS

Characterization of mouse anti-Sac(+) serum by the chromium release assay
To compare the specificity of mouse anti-Sac(+) serum with goat anti-FLV gp7I serum both sera were titrated against three lines of Moloney virus-infected target cells (Fig. I ). M-MLV-producing Bc cells were lysed about three times more effectively with FLV gp7I antiserum (Fig. I a) . In contrast, anti-Sac(+) serum reacts more strongly against Sac(+) cells producing M-MSV/MLV complex (Fig. I b) . MSV-transformed non-producer Sac(-) cells, however, are destroyed only by anti-Sac(+) serum (Fig. I c) .
Immunoprecipitation of surface polypeptides from Moloney-and Friend-ML V-infected cells
The results of the cytotoxic experiments suggested qualitative differences of the plasma membrane antigens of Bc, Sac(+) and Sac(-) cells. To identify these antigens we analysed immunoprecipitates of lactoperoxidase iodinated cell surface antigens in SDS-PAGE as shown in Fig. 2 . In addition to the three Moloney virus-infected cells, FES cells producing FLV were included in this experiment for comparison. Clearly, both M-MSV-transformed tumour cells Sac(+) and Sac(-) expose a common antigen with an apparent mol. wt. of 55 ooo. This surface polypeptide was only precipitated by Sac(+) antiserum (lanes C and H) 38o and was undetectable on non-transformed Bc and FES cells (lanes M and R). As a consequence of virus production Bc, Sac(+) and FES cells expressed gp7I on their surface. The virus glycoprotein was precipitated with goat anti-FLV gP7I (lanes A, K and P), antiBc (lanes B, L and Q) and anti-Sac(+) mouse sera (lanes C, M and R). Normal goat (lanes D, I, N and S) and mouse sera (lanes E, J, O and T) were non-reactive. Under non-reducing conditions the 55 K polypeptide migrated to a position of 6o K in S D S -P A G E (Fig. 3, lane A) . Three kinds of experiments failed to identify a sugar moiety on the 55 K component. It did not bind to concanavalin A, was not labelled by the galactose oxidase borohydride method on the cell surface (Fig. 3 , lane E) and did not incorporate 8H-glucosamine metabolically (Fig. 6, lane F) .
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Specificity of the immunoprecipitation of the 55 K component
Experiments were performed to test the specificity of the 55 K antigen precipitation and to obtain information about its derivation. The 55 K antigen could not be precipitated with anti-Sac(+) serum from lactoperoxidase iodinated normal embryonal STU fibroblasts. Absorption of this serum with a 2o times excess of a lysate of embryonal fibroblasts (MEF) did not interfere with the precipitation of gp7I and 55 K antigen from iodinated Sac(+) ceils. Furthermore, rabbit anti-MEF sera and anti-FCS did not detect a component of 55 K on S a c ( + ) cells.
To test whether the 55 K antigen was related to a structural polypeptide of murine type-C viruses, we tried to precipitate the 55 K of Sac(+) cells with complex antisera against FeLV and FLV as well as those specific for FLV gp7 I, pI5E, pI2, p3o and pIo. Only gp71 was detectable ( Fig. 4 ) with antisera reacting with MLV envelope components. We then attempted to block the precipitation of the 55 K antigen by anti-Sac(+) serum with detergentdisrupted virus released from Bc and Sac(+) cells; 220 #g Bc virus lysate suppressed the precipitation of gp7I from Sac(+) cells completely, while the precipitation of 55 K was affected only slightly (Fig. 5, lane A) . In contrast, 350/~g of Sac(+) virus abolished the reaction of both gp7I and 55 K (Fig. 5, lane D) . As expected, unlabelled S a c ( -) extract only abolished precipitation of 55 K (Fig. 5, lane G) . Precipitation of radioactively labelled Sac(+) virus should help to decide whether the 55 K antigen is a virion polypeptide or a co-purified cellular contaminant in the Sac(+) virus preparation. A 3H-amino acid- (Fig. 6, lane A) and 3H-glucosamine- (Fig. 6, lane B) labelled M-MSV/MLV complex was detergent disrupted, precipitated with anti-Sac(+) serum and analysed on PAGE (Fig. 6, lanes C and D) . Immunoprecipitates of lysates of Sac(+) cells were run on the same gel (Fig. 6, lanes E and F) . In the 3H-amino acid labelled virus only gp7I, p3o and two components in the pi5 region were detected, while three additional polypeptides were Precipitated from lysate of all-amino acid labelled Sac(+) cells (Fig. 6, lane E) . One migrated to the position of about Ioo K and the other two to 6o and 55 K, respectively. Neither component incorporated aH-glucosamine (Fig. 6, lane F) . As in metabolically labelled Sac(+) virus, the 55 K antigen was undetectable after immunoprecipitation of lactoperoxidase iodinated intact virus (not shown). However, 55 K could be immunoprecipitated from 12hi-labelled total protein of the same virus preparation (Fig. 6,  lane H) . 
Non-virion antigen on Moloney virus-transformed cells
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Fig. 5. Absorption experiments with M-MLV produced in Bc cells (A to C), M-MSV/MLV produced in Sac(+) cells (D to F) and a lysate of Sac(-) cells (G to I). M-MLV: (
DISCUSSION
The existence of a surface antigen on a Moloney sarcoma virus-transformed non-producer cell line S a c ( -) has been suggested by Weiland et al. (I978) . In this paper we have characterized a polypeptide of mol. wt. 55 ooo, found on the surface of S a c ( -) cells and on its rescued producer derivative [Sac(+) cells], using sera from mice bearing Sac(+) cellinduced turnouts in a humoral chromium release test and P A G E analysis of immunoprecipitates of lysates from surface iodinated M-MSV sarcoma cells.
The electrophoretic mobility of this novel antigen in a Io ~ acrylamide S D S -P A G E corresponds to a mol. wt. of 550oo under reducing and 6000o under non-reducing conditions. The latter finding may indicate that a smaller polypeptide of about 5 K mol. wt. is disulphide linked to the 55 K moiety under non-reducing conditions. Interestingly, a 6o K and a Ioo K component are found in addition to 55 K after metabolic protein labelling. Since IOOK and 6o K are not found after surface iodination they may represent intracellular precursor polypeptides for the 55 K antigen. It is remarkable that this surface component does not seem to be glycosylated.
By immunoprecipitation, the 55 K antigen was found neither on normal cells nor on nontransformed, non-oncogenic cells replicating M-MLV or FLV in the absence of M-MSV. In addition, it could not be precipitated with rabbit anti-STU-MEF or rabbit anti-FCS sera There are indications that this 55 K surface antigen is unrelated to MLV structural polypeptides. Complex antisera against FeLV and FLV as well as FLV-component specific antisera failed to precipitate the 55 K antigen. Gradient-purified M-MLV did not block anti-55 K antibodies of the anti-Sac(+) serum, whereas the M-MSV/MLV complex harvested from Sac(+) cells did (Fig. 5 )-In this virus preparation the antigen was demonstrable only after iodination of proteins to high specific activity (Fig. 6) . Thus, the antigen is either a virion polypeptide of M-MSV or a non-virion component co-purified with, or integrated into, virus particles budding from Sac(+) cells. Even though the results presented are not conclusive we favour the latter explanation since short time 3H-amino acid labelled virus from Sac(+) cells did not contain a 55 K polypeptide nor could such a component be enriched from labelled virus by immunoprecipitation with Sac(+) antiserum. Antigens associated with MSV transformation have been described before. Aoki et al. (I973, I974) detected, by immunoelectron microscopy, and antigen on rat and mouse cells non-productively transformed by M-MSV and the Kirsten strain of MSV. Earlier investigations (Strouk et al. I972, Stephenson & Aaronson, I972) , however, could not detect new surface antigens on MSV-transformed cells. More recently, the Moloney cell surface antigen, a glycoprotein of mol. wt. iIoooo (Siegert et al. I977) , has been described on M-MLVinduced YAC lymphoma cells (Klein et al. I966) . Even though it cross-reacts with other protein species ofmol, wt. 52ooo, 920oo and 18000o to I9OOOO (Troy et al. I977) its relationship to our 55 K antigen remains to be determined. The 55 K protein described here does not appear to be analogous to the pp6o src of avian sarcoma viruses (Brugge & Erikson, I977) which has not been detected on the cell surface (Rohrschneider, I979) . Furthermore, the 55K protein is non-phosphorylated (unpublished observation) and does not display a protein kinase activity under conditions in which pp6o src does (Ri~bsamen et al. I979; H. Riibsamen, unpublished data). Finally, in vitro translation of the M-MSV genome gave no indications of a 55 K product (Philipson et al. I978) .
Recently, transformation-associated 5o to 60 K polypeptides have been identified by immunoprecipitation with anti-SV4o tumour sera in a number of laboratories (Lane & Crawford, I979; Linzer & Levine, I979; Melero et al. I979 ). It appears likely that these antigens are of cellular origin rather than virus coded. DeLeo et al. (I979) described a transformation-related 53 K antigen precipitable with sera from mice bearing methylcholanthrene-induced tumours. It was found in murine cells transformed spontaneously in culture, in chemically induced sarcomas and leukaemias as well as in SV4o-and murine sarcoma virus-transformed cells.
Experiments are under way to see whether the 55 K protein described here belongs to this new family of transformation-associated polypeptides. If so, this report would be the first indication of their presence on the cell surface.
